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@) Method for impression taking and for production of dental prostheses anchored in the jaw bone. 



(57) The invention relates to a method for increas- 
ing the precision of the components in an 
Impression system for dental prostheses of the 
type which are permanently anchored in the jaw 
by means of one or more securing elements 
(fixtures) implanted in the jawbone. Each one of 
the securing elements is provided with a dist- 
ance member (2) whose upper part protrudes 
above the palatal arch and on which the 
finished dental bridge/dental prosthesis is then 
anchored via a so-called gold cylinder. The 
system includes impression components in the 
form of impression tops (1) and distance dum- 
mies (9) with continuous guide holes (5) and 
stop members (6) for a guide pin (4) which, 
during fixing of the components, is guided 
through the respective guide hole and engages 
with the stop members (6) of the respective 
impression component. That part of the guide 
pin (4) which interacts with the stop members 
(6) of the guide holes (5) of the respective 
impression component (1, 9) has a conical stop 
surface (11), while the stop members form plane 
surfaces and guide edges (6', 6"). By means of 
the design of the guide pin, the components are 
centred and the precision is improved in exist- 
ing impression systems. 
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The present invention relates to a method for in- 
creasing the precision of impression-taking and pro- 
duction of dental prostheses of the type which are 
permanently anchored in the jaw by means of one or 
more securing elements implanted in the jawbone. 
Each one of these securing elements is provided with 
a distance member whose upper part protrudes 
above the palatal arch and on which the finished den- 
tal prosthesis/dental bridge is then anchored via a so- 
called gold cylinder. 

Dental bridges which are anchored in this way on 
distance members must be carefully adapted to the 
actual appearance of the jaw. The way in which this 
can be done is shown, for example, in Swedish Patent 
446371 which describes how a positive working mod- 
el of a lower or upper jaw provided with protruding dis- 
tance members of this type can be produced. The im- 
pression system which is used there includes compo- 
nents such as impression tops and distance dummies 
which are fixed with the aid of guide pins. 

A positive working model of the jaw obtained in 
this way is used by the dental technician for producing 
the finished dental prosthesis/dental bridge. In this 
way he does not have to carry out the time- 
consuming and complicated work involved in adapt- 
ing the prosthesis directly in the patlenf s mouth, and 
instead he works with a model of the patient's jaw. 
The production of the positive working model is facili- 
tated with the aid of the components included in the 
impression system, namely the impression tops, dis- 
tance dummies, gold cylinders and guide pins. The 
ways in which the various impression components 
are used are already known per se and will therefore 
not be described in detail here. However, it will be not- 
ed that the impression technique and the production 
of the model comprise four stages: 

- the impression top is placed on the distance 
member, 

- the distance dummy is placed on the impres- 
sion top, 

- the impression top is placed on the gold cylin- 
der, 

- the gold cylinder is placed on the distance 
member. 

In the first three stages a guide pin is used to fix 
the components to each other, while the gold cylinder 
is fixed on the distance member with the aid of a gold 
screw. Since the components always have a certain 
tolerance deficit, a degree of error is introduced dur- 
ing each of the four stages. The errors add up and can 
lead to stresses being built into the finished dental 
bridge. 

To be more specific, the tolerance deficit results 
in the centre of the various components ending up ec- 
centric upon assembly. Aguide pin is admittedly used 
which can facilitate centring, but the guide pin which 
has hitherto been used has a plane stop surface or 
contact surface which interacts with corresponding 



plane stop surfaces and guide edges of the respec- 
tive component. Such a system gives a correct trans- 
fer vertically, but a certain error laterally since there 
is always a built-in play between the guide edge and 

5 guide bevel of the components. 

It has also been proposed to make conical surfac- 
es interact in an impression system, i.e. to use a guide 
pin with conical guide surface which can interact with 
conical stop surfaces of the various components. 

10 Such a system should give a correct lateral position- 
ing on account of the centring capacity of the guide 
pin, but it has hitherto required a new set of compo- 
nents with conical guide holes. 

The object of this invention is to remedy the short- 

15 comings and disadvantages which are found in the 
earlier impression methods and in so doing to com- 
pensate for sources of error in the impression method 
and in the fitting of the finished dental bridge in the 
mouth. According to the invention, this is achieved by 

20 providing that part of the guide pin which interacts 
with the stop members of the guide holes of the re- 
spective impression component with a conical stop 
surface, while the stop members of the impression 
components form plane surfaces and guide edges. 

25 By means of the conical stop surface, the cen- 

tring capacity of the guide pin increases and at the 
same time the interacting plane surfaces and guide 
edges of the guide holes of the impression compo- 
nents mean, on the one hand, that the vertical preci- 

30 sion is maintained and, on the other hand, that a cer- 
tain desirable and controlled lateral play can be main- 
tained, for example for the gold cylinder, compared 
with the situation where these surfaces would also 
have been conical in accordance with an earlier mod- 

35 el. 

In order further to improve the precision, the 
method also involves minimizing the play between 
distance member and impression top and also be- 
tween impression top and distance dummy, while an 
40 Intentional and adapted play is allowed between gold 
cylinder and distance member. 

An exemplary embodiment of the invention is de- 
scribed hereinbelow with reference to the attached 
drawings, in which 
45 Fig. 1 shows, diagrammatically, various stages 

during impression-taking in accordance with a 
known technique (prior art), 
Fig. 2 shows corresponding stages using a meth- 
od according to the invention, 
so Fig. 3 shows a model for calculating the cone an- 

gle of the guide pin, and 

Fig. 4 illustrates the relation between the toler- 
ance ranges of the various components. 
Fig. 1a shows the first stage in the impression 
55 technique, namely the positioning of an impression 
top 1 on a distance member 2. The distance member 
is fitted in a known manner on a securing element (not 
shown) by means of a distance screw 3. The impres- 
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sion top 1 is secured on the distance member 2 with 
the aid of a guide pin 4, and the impression top there- 
fore has a continuous guide hole 5 for the guide pin. 
The diameter of the guide hole is slightly larger than 
the diameter of the guide pin. A stop 6 is arranged in 
the guide hole, with which stop 6 there interacts a flat 
stop part 7 of the guide pin. The guide pin is addition- 
ally provided with a lower, narrower, threaded part 8 
which is screwed firmly into a corresponding threaded 
hole in the distance screw 3. The flat guide pin, when 
it is tightened, gives only a compressive force which 
acts on the component which is to be screwed firm. 
The direction of the compressive force is axial, which 
means that the component will not move in the radial 
direction. The guide pin with the flat stop surface 
does not therefore have any centring capacity with re- 
spect to the play which is always present between the 
guide pin and the guide hole. This play or clearance 
can amount to the order of 0.1 to 0.2 mm, and a cor- 
responding error is already built into the impression 
system at this first stage. 

Figure 1 b shows stage 2 in which a distance dum- 
my 9 is fitted on the impression top 1. The guide pin 
4 is also used here for securing the two components 
to one another. On account of the unavoidable play 
between the guide pin and the guide hole in the im- 
pression top, a new error is added to the one already 
existing in the impression technique. 

Figure 1c shows a further stage in the impres- 
sion-taking, namely when the gold cylinder 10 is con- 
nected to the distance dummy 9. Af urther centring er- 
ror is here added to the two earlier ones. 

Figure 2 shows corresponding stages in the im- 
pression/model production, but using the new techni- 
que according to the invention. In this case too the im- 
pression components, i.e. impression top 1, distance 
dummy 9 and gold cylinder 10, are provided with 
stops 6 having plane surfaces and guide edges, i.e. 
a horizontal annular surface 6' and a cylindrical sur- 
face 6", while the guide pin has a conical stop surface 
11 which interacts with the edge 6'" of the stop 6. As 
the guide pin is screwed firmly into the distance mem- 
ber or the distance dummy, this means that the con- 
tact force (P) will act at right angles with respect to the 
contact surface 11. The contact force can be divided 
up into two force components: one which acts in the 
axial direction (N) and one which acts in the radial di- 
rection (F). The radial force component can displace 
the component in this plane if cone angle and friction 
coefficient are favourable. 

A model of how the cone angle a of the guide pin 
4 can be calculated is shown in Fig. 3. In the figure, 
the contact surface 11 of the guide pin is assumed to 
interact with a body 12 which can be displaced along 
a plane 13. Just as the body begins to slide, it is af- 
fected by the friction force u,N. Experiments have 
shown that the friction coefficient u. lies within the 
range 0.23 < u < 0.55 depending on the material com- 



bination in the contact surface. 
From Fig. 3 it follows that 
F = nN 
tana ■ N/F 

5 which yields 

tan a = 1/|i 
for u - 0.23 it follows that a =i 77° and 2a ^ 154° 
for u = 0.55 it follows that a ^ 61° and 2a 122°. 
Twice the cone angle should therefore be smaller 

10 than 120° in order for the component to be able to be 
displaced. Twice the cone angle should expediently 
fie within the range 15° ^ 2a ^ 90° since the friction 
coefficient just before the component begins to slide 
(start friction) is greater than the sliding friction. The 

15 lower limit of 15° is chosen so that the guide pin will 
not jam. 

As a result of the centring capacity of the conical 
guide pin, the precision in the first three stages of the 
impression method is therefore increased. In the 
20 fourth and final stage, when the gold cylinder is 
placed on the distance member, a flat gold screw is 
used instead of the conical guide pin, since a certain 
play is desirable between gold cylinder and distance 
member (see below). 
25 The tolerances of the components which are 

used in the impression system will be chosen with re- 
gard to two factors: 

- the impression components will be able to per- 
form their function in a satisfactory manner, 
30 - it will be possible for the components to be 

manufactured at a moderate cost 
As regards the function of the components, the 
tolerance ranges for distance member, impression 
top, distance dummy and gold cylinder will be as 
35 "small" as possible. This is particularly important for 
the first three components, since "small" and correct- 
ly placed tolerance ranges result in a lower possible 
play between the components during the impression 
procedure. 

40 Figure 4 illustrates, diagrammatically, tolerance 

ranges for the components, namely distance member 
(D), impression top (IT), distance dummy (DD) and 
gold cylinder (G). For the first three components men- 
tioned, the tolerance ranges should lie edge to edge, 

45 as Is shown In the figure, so that the "worst" tolerance 
deficit will be as small as possible and so that the 
components will always fit each other. 

In contrast, the tolerance range as regards the 
gold cylinder (G) will be placed in such a way that 

so there Is always a certain play with respect to the dis- 
tance member. This predetermined and intentional 
play will allow a dental bridge to be fitted in the mouth 
cavity even if there is a certain error in relation to the 
positioning of the distance members in the mouth 

55 cavity. The Intentional play between gold cylinder (G) 
and distance member (D) is preferably within the 
range of 0.05 - 0.2 mm. 

The optimized tolerance, in combination with the 
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guide pin formed with a conical stop surface, thus 
minimizes error in the lateral (xy) direction in the pro- 
duction of a model and bridge. Residual error in this 
direction is then compensated by an intentional and 
calculated piay between gold cylinder and distance 
member in combination with a non-centring screw 
connection (gold cylinder/flat gold screw) when the 
construction is finally anchored in the patient's 
mouth. 



Claims 

1 . Method for increasing the precision of an impres- 
sion system for dental prostheses of the type 
which are permanently anchored in the jaw by 
means of one or more securing elements implant- 
ed in the jawbone and each provided with a dis- 
tance member (2) whose upper part protrudes 
above the palatal arch and on which the finished 
dental prosthesis/dental bridge is then anchored 
via a so-called gold cylinder, the system including 
impression components in the form of impression 
tops (1) and distance dummies (9) with continu- 
ous guide holes (5) and stop members (6) for a 
guide pin (4) which, during fixing of the compo- 
nents, is guided through the respective guide 
hole and engages with the stop members (6) of 
the respective impression component, character- 
ized in that that part of the guide pin (4) which in- 
teracts with the stop members (6) of the guide 
holes (5) of the respective impression component 
(1, 9) has a conical stop surface (11), while the 
stop members form plane surfaces and guide 
edges (6', 6"). 

2. Method according to Patent Claim 1, character- 
ized in that twice the cone angle 2(a) of the stop 
surface (11) of the guide pin lies within the range 
of 15° ^ 2a ^ 90°. 

3. Method according to Patent Claim 1, character- 
ized in that the play of the guide edges is mini- 
mized between distance member (2) and impres- 
sion top (1) and between impression top (1) and 
distance dummy (9), while an intentional and 
adapted play is present between gold cylinder 
and distance member (2). 

4. Method according to Patent Claim 3, character- 
ized in that the intentional play present between 
gold cylinder and distance member lies within the 
range of 0.05 - 0.2 mm. 

5. Method according to Patent Claim 3, character- 
ized in that the tolerance ranges for distance 
member (2), impression top (1) and distance 
dummy (9), in addition to being minimized, are 



placed edge to edge with each other, while the 
tolerance range of the gold cylinder is placed with 
the said adapted play in relation to the distance 
member (2). 

5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



EP 0 640 322 A1 





EP 0 640 322 A1 



4 




D IT DD 0 



□ 

7 



EP 0 640 322 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 85 0141-6 
Page 1 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citatum of document with indication, where appropriate, 
of relevant paggaggg 



OS, A, 4708654 (PER-INGVAR BRANEMARK) , 
24 November 1987 (24.11.87) 



The pre 



t search report has keen drawn up for all claims 



Relevant 
to claim 



CLASSIFICATION OP THE 
APPLICATION (lot* Cl-S) 



A61C 
A61C 



8/00 
9/00 



TECHNICAL FIELDS 
SEARCHED (Int. Ct.S) 



A61C 



Place of 

STOCKHOLM 



Detente 

21 November 



HEDLUND JACK 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined iritb another 

document of toe same category 
A : technological background 
O : non-written disclosure 
P : intennidlate document 



theory or principle underlying the invention 
earlier patent document, but published on, or 
after the filing dale 
document cited hi the application 
document cited for other reasons 



of the i 



! patent family, corresponding 



8 



